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HOW  TO  DESIGN  WAR  GAMES  TO  ANSWER  RESEARCH  QUESTIONS 

William  L.  Pierce 
Research  Analysis  Corporation 


INTRODUCTION.  In  war  gaming,  to  produce  data  for  analysis,  the 
game  itself  and  the  forms  of  data  extraction  must  be  designed  to  give 
outputs  conveniently  usable  in  answering  the  specific  research  questions 
that  the  game  seeks  to  solve.  This  paper  presents  methods  developed 
with  this  purpose  in  mind  and  employed  in  a rigidly-assessed,  manually- 
played  war  game.  With  a brief  historical  sketch  of  the  uses  of  war  gaming 
from  the  19th  century  to  the  present  as  backgrouno,  present  war  games 
are  classified  into  three  groups,  manual,  computer-assisted,  and 
computer -programmed,  and  defined.  The  design  of  manually -played  war 
games  is  then  considered  separately  in  the  context  of  a laboratory  re- 
search tool.  Finally,  the  application  of  the  design  requirements  is  illus- 
trated by  a description  of  TACSPIEL,  RAC's  division  level  war  game. 

Historically,  war  games  have  been  developed  and  played  to  train 
officers  and  to  test  war  plans.  The  former  purpose  was  evident  in  the 
9th  century  when  Rigid  Kriegspiel  and  Free  Kriegspiel  were  developed. 

The  testing  of  war  plans  by  war  games  was  used  extensively  by  the  Ger- 
mans in  the  first  half  of  the  20th  century.  After  World  War  II,  the 
technique  of  employing  war  game 6 as  an  analytic  tool  was  developed  in 
an  attempt  to  answer  military  questions  pertaining  to  the  battlefields  of 
the  future.  With  the  advent  of  high  speed  computers,  war  gamers  ac- 
quired a tool  that  permitted  more  comprehensive  and  complex  games  to 
be  played.  Also,  the  computer  brought  about  a classification  of  war 
games  by  the  war  gaming  community.  A straightforward  classification 
is  to  consider  war  games  as  either  manually-operated,  computer  assisted, 
or  computer  programmed. 

A manually-operated  game  is  one  in  which  all  game  orders  are 
written,  and  assessments  are  made  by  people  who  are  governed  by  strict 
or  informal  game  rules,  in  essence,  a rule  book  or  an  umpire. 

A computer-assisted  war  game  is  a manually -ope rated  game  with  the 
additional  attribute  that  some  of  the  bookkeeping  and  assessments  are 
accomplished  by  a computer. 
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The  third  classification,  the  computer  war  game,  is  now  in  a pro- 
minent position  in  the  war  gaming  field.  In  this  type  of  game,  after  the 
start  button  is  pushed,  the  computer  plays  the  game  without  human  inter- 
vention. Each  and  every  situation  thought  to  be  important  mu6t  be  antici- 
pated and  simulated  in  the  program  with  a suitable  response. 


THE  DESIGN  OF  A WAR  GAME  AS  A RESEARCH  TOOL.  Let  us  now 
consider  a war  game  as  a laboratory  tool  for  military  research.  While 
much  of  what  follows  applies  to  all  classifications  of  war  games,  I will 
be  directing  my  words  toward  manual  war  games  as  a prelude  to  the 
later  description  of  TACSPIEL. 

One  use  of  a laboratory  tool  is  to  enable  the  experimenter  to  investi- 
gate an  area  which  would  be  inaccessible  without  the  tool.  For  the  military, 
the  battle  field  of  the  future  is  the  area  at  which  attention  is  facused.  To 
open  this  area  for  investigation,  the  war  game  becomes  the  tool.  But  for 
the  experiments,  or  research  plays,  if  you  will,  to  be  meaningful,  the 
war  game  must  be  analytic.  That  is,  it  must  be  engineered  to  present 
a realistic  environment  for  controlled  experimental  simulations  with  a 
view  toward  securing  data  for  analysis. 

It  is  not  a difficult  task  for  the  military  customer  and  the  designer 
of  war  games  to  agree  that  war  games  can  aid  in  the  solution  of  military 
problems.  However,  when  the  research  questions  are  directed  at  echelons 
from  platoon  to  army,  the  designer  must  step  back  and  take  a sharp  look 
at  the  design  problems  both  obvious  and  subtle. 

What  does  he  see  in  the  way  pf  problems?  First,  there  is  the  resolu- 
tion problem.  What  is  the  garnet  of  resolution  that  should  be  considered 
in  the  game?  Can  the  military  units  be  played  at  company  and  battery 
level?  Where  and  when  can  platoon,  patrols,  and  radars  be  introduced? 

Do  the  research  questions  permit  the  game  to  be  designed  with  divisions 
as  the  lowest  echelon?  To  what  resolution  shall  the  unit  deployments  be 
recorded  and  played?  How  often  should  the  game  interactions  be  assessed? 

The  second  problem  which  goes  hand-in-glove  with  the  resolution  pro- 
blem is  the  aggregation  of  the  game  models.  If  the  basic  unit  is  the  com- 
pany, then  the  models  must  reflect  the  capabilities  of  the  company  to 
move,  fight,  and  receive  casualties.  There  is  a paramount  requirement 
here  when  the  designer  builds  the  game  models.  Once  he  has  chosen  the 
resolution  for  the  military  units,  he  must  be  extremely  careful  to  avoid 
constructing  a game  model  for  which  no  predictive  data  exists  at  the 
designed  echelon.  Should  the  input  data  to  the  model  be  lacking  for  the 
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echelon  designed,  the  designer  must  re-examine  the  unit  resolution.  In 
short,  resolution  and  aggregation  as  reflected  in  the  game  models  are  the 
two  sides  of  the  same  coin. 

Another  problem  which  relates  to  the  desired  analytic  nature  of  a 
manual  war  game  is  assessment  of  the  play.  A game  can  be  played  under 
a set  of  general  rules  with  an  umpire  to  assess  battles,  contacts,  and 
other  interactions.  Or  the  game  can  be  played  under  a set  of  rigid  rules 
which  are  as  detailed  as  the  designer  can  make  them.  In  this  case, 
umpiring  occurs  infrequently  and  only  when  situations  and  capabilities 
arise  that  are  not  provided  for  in  the  rules.  This  latter  method  will  pro- 
duce the  most  objective  and  well-defined  experimental  conditions  for  a 
manually  conducted  game  that  can  be  attained. 

Once  the  war  gamer  has  decided  on  the  resolution  and  aggregation 
level,  he  must  now  consider  the  basic  tactical  structure  of  the  game. 

There  are  three  characteristics  which  identify  combat.  They  are  the 
movement  of  units,  the  meeting  of  units  known  as  contact,  and  the  en- 
gagement by  fire  and  maneuver  of  opposing  units  called  battle.  These 
characteristics  are  the  basic  tactical  structure  of  a war  game  whether 
the  game  depicts  ground,  sea  or  air  warfare.  Any  war  game  design 
must  start  by  constructing  models  to  represent  these  three  characteristics. 

Once  the  basic  models  of  movement,  contact,  and  battle  exist,  the  war 
game  is  ready  to  consider  the  specific  research  questions  of  the  military 
customer.  When  the  research  question  is  asked,  the  war  gamer  must 
ask  himself  three  questions. 

What  models  must  be  built  such  that  the  events  to  which  the  question 
is  addressed  will  necessarily  occur  in  the  course  of  the  play?  What 
additional  models  must  be  designed  to  reflect  the  player's  usual  military 
capabilities,  for  example,  artillery  and  tactical  aircraft?  How  should 
all  these  models  be  constructed  so  that  the  output  of  each  is  presented  in 
both  usable  form  for  analysis  and  with  tactical  realism  for  the  players? 

As  an  example  relating  to  the  first  question,  if  the  research  question 
was  to  investigate  the  surveillance  capability  of  a division  in  order  to 
determine  the  detection  rate  of  ground  and  airborne  sensors,  the  war 
gamer  would  have  to  build,  in  detail,  one  model  depicting  the  capability 
of  each  type  of  ground  and  airborne  sensor  including  its  associated  de- 
livery vehicle.  These  models  would  presumably  allow  the  division 
commander  as  much  flexibility  as  would  be  expected  in  actual  combat  and 
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would  produce  sufficient  data  for  analysis.  If  the  particular  play  was  not 
directed  at  the  surveillance  question,  an  aggregate  model  depicting  the 
intelligence  acquisition  capabilities  of  the  airborne  sensors  could  be 

I built. 

I 

i 

The  third  question  concerning  the  presentation  of  the  output  of  the 
t models  contains  several  requirements.  The  desired  data  for  analysis 

must  be  presented  in  a format  that  can  be  easily  manipulated  manually 
j or  by  a computer  program.  With  the  same  format,  the  game  assess- 

ments which  contain  the  data  for  analysis  should  be  presented  unambigu- 
ously to  the  players  and  contain  as  much  but  no  more  information  as  could 
be  expected  to  arise  in  actual  combat  under  the  same  conditions  that  the 
model  attempts  to  simulate.  Without  relaxing  the  above  requirements, 
the  recording  of  the  assessments  in  a data  format  must  not  be  time  con- 
suming. Otherwise  the  time  saved  during  the  analysis  by  preplanning 
the  organization  of  the  game  data  will  be  lost  by  the  data  recording  pro- 
j cess  during  the  play  of  the  game. 

DESCRIPTION  OF  TACSPIEL.  So  far  I have  discussed  the  design  of 
j.  manually  played  war  games  pointing  out  the  requirements  for  a basic 

} tactical  structure,  associated  sub-models,  and  data  format. 

i 

i 

I I will  now  describe  TACSPIEL,  RAC's  division -level  war  game,  as 

an  illustration  of  the  application  of  the  foregoing  design  principles  and 
requirements. 

The  objective  of  TACSPIEL  is  . . to  study  operational  problems 
of  grouno  combat  at  division  and  lower  echelon  by  analysis  of  play  of  a 
detailed  tactical  war  game".  The  objective  sets  the  framework  within 
which  the  game  was  designed. 

TACSPIEL  is  two-sided,  free-play,  analytic,  rigidly-assessed,  and 
manually  operated.  It  is  a free  play  game  since  after  each  side  has  been 
i given  their  forces,  scenarios,  assigned  missions,  and  approximate  lo- 

i cation  of  their  respective  reconnaissance  elements,  they  are  not  constrained 

in  their  concepts  of  operation  and  organization  other  than  the  requirement 
to  stay  within  the  45  x 200  km  area  of  play. 

It  is  analytic  in  that  it  is  engineered  to  support  research  as  a tactical 
environment  for  controlled  experimental  simulation  of  operational  capa- 
bilities with  a view  toward  securing  data  for  analysis  of  their  performance. 


Design  of  Experiments 


457 


By  rigid  assessment  it  is  meant  that  the  game  is  conducted  using  a 
manual  of  rules  that  are  as  detailed  as  the  years  of  operation  and  present  ' 
ingenuity  can  make  them,  and  that  they  limit  Control  as  well  as  the  players. 
The  assessment  of  movement,  contact,  and  battle  are  done  by  two  ground 
assessors,  one  representing  Blue,  and  the  other  Red.  They  must  agree 
on  the  assessments  that  arise  from  interaction  between  the  opposing 
forces  that  the  game  rules  recognize.  When  unreconcilable  situations,  or 
situations  and  capabilities  unprovided  for  by  the  rules  arise,  the  senior 
controller  intervenes.decides  or  umpires  the  offending  assessment,  and 
a new  rule  or  a clarification  of  an  old  one  is  generated.  Thus,  the  game 
manual  is  a living  document,  and  some  umpiring  does  occur.  But  this 
organization  of  game  assessment  is  believed  to  provide  the  most  object- 
ive and  well-defined  experimental  conditions  for  a manually-conducted 
game  that  can  be  attained. 

The  game  is  played  on  1:25,  000  scale  relief  models  of  an  area 
44  x 90  km.  The  terrain  selected  is  considered  to  influence  but  not  do- 
minate the  operations  at  division  level.  The  relief  models  depict  three 
classes  of  roads,  the  railroads,  all  military  streams,  three  classes  of 
vegetation,  all  built-up  areas  and  other  limitations  to  movement.  The 
relief  is  shown  as  20  meter  contour  steps,  with  2:1  vertical  exaggeration. 
The  interval  of  play  is  30  minutes,  and  unit  deployments  are  known  to 
the  lxl  km  square.  The  organization  of  units  is  resolved  to  the  com- 
pany, battery  and  armored  platoon  levels.  This  resolution  at  company 
level  was  dictated  by  the  lack  of  predictive  data  at  lower  echelons  for  use 
as  inputs  to  the  battle  model.  Battery  and  armored  platoon  resolution 
was  required  to  permit  flexibility  and  realism  in  the  employment  of 
artillery  and  reconnaissance  elements.  The  foregoing  details  apply  to 
the  basic  tactical  structure  that  exists  in  order  to  generate  the  operational 
environment.  For  research  purposes,  locations  of  point  objects  such  as 
radars,  OPs,  minefield  lanes,  and  boundaries  can  be  specified  to  the 
nearest  100  x 100  m;  timing  of  events  can  be  reckoned  to  the  nearest  5 
minutes;  and  individual  patrols  can  be  assessed.  The  presence  or  ab- 
sence of  this  latter  kind  of  expensive  detail  largely  depends  on  research 
objectives  requiring  them  in  any  given  play. 

As  discussed  before,  the  basic  tactical  structure  of  a war  game  must 
contain  the  models  for  movement,  contact,  and  battle  or  resolved  units. 
These  and  other  models  developed  to  reflect  the  division's  capabilities 
and  tactical  realism  are  shown  in  Figure  1.  ^Figures  can  be  found  at  the 
end  of  this  article.) 
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MOVEMENT  MODEL.  The  movement  model  is  designed  to  reflect 
a unit's  maneuver  capability.  At  the  level  of  resolution  played,  this  model- 
represents  in  effect  the  movement  rate  of  the  center  of  mass  of  the  unit. 
The  movement  model  permits  cross-country  and  road  movement,  de- 
ployed or  in  column  for  tracked  and  wheeled  vehicles  and  dismounted 
troops.  Reductions  and  restrictions  on  the  rate  of  movement  occur  when- 
ever the  slope  of  the  terrain  is  excessive,  dense  vegetation  is  encountered, 
escarpments  occur,  or  when  moving  under  artillery  fire. 

CONTACT  MODEL.  The  contact  model  was  developed  to  reflect  a 
unit’s  visual  and  oral  detection  capability.  In  order  to  permit  terrain  to 
play  its  natural  role  on  the  battlefield,  ridge  lines  are  present  on  the 
terrain  board  in  the  Control  Room.  If  any  part  of  a unit1 6 deployment  area 
is  in  a terrain  cell,  as  defined  by  the  Control  terrain  model  ridge  lines, 
it  is  assumed  that  the  unit  exercises  the  full  surveillance  capability  in 
that  cell.  Further,  enough  of  the  unit  is  in  that  cell  to  provide  a com- 
plete sample  of  the  unit  for  enemy  visual  surveillance  and  possible  com- 
plete reporting. 

Since  in  actual  combat,  initial  visual  contact  does  not  always  result 
in  perfect  identification  as  to  the  size  and  type  of  the  contacted  force, 
a distribution  of  possible  identifications  is  used  to  determine  the  content 
of  the  contact  report. 

A three-digit  code  is  used  to  report  the  size  and  type  of  the  contacted 
unit.  The  size  of  the  contacted  unit  can  be  reported  accurately,  or  simply 
as  "unknown".  The  type  of  unit  may  be  reported  accurately,  i.  e.  , medium 
tanks,  8-in  How,  etc.  , or  given  a general  identification,  i.  e.  , armor, 
artillery,  etc.  or  just  as  "enemy".  The  output  of  the  assessment  of  con- 
tact is  a contact  report.  The  information  contained  in  this  report  includes 
the  size  and  type  of  the  enemy  unit  as  obtained  from  the  identification  dis- 
tribution, its  location  when  contacted,  or  its  location  when  contact  was 
broken,  its  attitude,  i.  e,  moving  halted,  deployed,  in  column,  and  if 
moving,  its  direction  of  movement. 

BATTLE  MODEL.  The  third  part  of  the  basic  structure,  the  battle 
model,  is  the  most  difficult  model  to  design.  If  the  battle  model  attempted 
to  depict  squad  combat,  how  would  one  predict  the  behavior  under  a set 
of  battlefield  conditions  of  a squad  without  including  the  make-up  of  the 
individuals?  At  TACSPIEL's  level  of  resolution,  the  company,  group 
prediction  is  possible  and  feasible  because  of  available  basic  knowledge 
from  experience.  This  model  must  motivate  the  players  to  win.  At  the 
same  time,  the  model  must  be  as  simple  and  quick  to  use  as  possible. 
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While  the  basic  time  resolution  is  one-half  hour,  battles  are  assessed 
on  an  hourly  basis.  That  is,  engagements  are  assessed  once  each  hour 
of  engagement.  No  winner  or  loser  is  declared  but  rather  each  force 
may  accumulate  casualties  and  the  battle  location  can  change  if  the 
attacker  is  successful.  At  the  end  of  each  hour  of  battle,  the  commanders 
receive  reports  of  their  own  casualties,  movement  of  the  forces,  and  an 
estimate  of  casualties  inflicted  on  the  enemy.  At  that  time  they  may 
attempt  to  reinforce  or  withdraw  engaged  units. 

In  the  assessment  of  a battle,  the  engaged  units  basic  combat  effect- 
iveness, their  casualties  at  the  start  of  the  battle  hour  and  the  amount 
of  casualties  caused  by  enemy  supporting  artillery  are  used  to  calculate 
an  attacker  to  defender  force  ratio.  This  force  ratio  is  then  used  to 
determine  by  random  number  selection  that  hour's  battle  casualties 
on  the  attacker  and  defender,  and  the  penetration  of  a successful  attacker. 

ARTILLERY  MODEL.  Since  artillery  has  a capability  which,  in  the 
real  world,  the  division  commander  is  able  to  employ  with  a high  flexi- 
bility and  effectiveness,  the  artillery  model  must  be  built  to  realistically 
reflect  thi6  capability.  The  emplacement  time,  rate  of  fire  of  the  wea- 
pons, and  the  availability  of  the  ammunition  are  the  limitations  on  the 
employment  of  artillery.  Since  the  effectiveness  of  rounds  of  different 
caliber  to  produce  casualties  vary,  a standard  unit  of  effectiveness  called 
the  fire  unit  or  FU  is  used.  One  FU  is  equivalent  in  casualty  production 
to  24  105-mm  Howitzer  HE  rounds.  The  effectiveness  of  rounds  of  other 
caliberB  is  equated  to  this  measure.  Thus,  all  fire  missions  are  des- 
cribed and  assessed,  and  a battery's  basic  load  and  resupply,  computed 
in  fire  units. 

The  assessment  of  casualties  is  based  on  the  number  of  fire  units 
delivered,  the  type  of  target  (armored,  personnel)  and  posture  of  the 
target  (exposed,  attacking,  defending,  in  woods,  etc.  ) and  the  extent 
of  observation  on  the  target. 

The  results  of  a fire  mission  are  reported  to  the  side  firing  and  the 
side  receiving  the  shelling.  The  number  of  fire  units  expended,  the  type 
of  target  fired  upon,  and  the  target's  location,  are  reported  from  the  firing 
battery.  If  the  fire  is  observed,  an  observer's  report  will  contain  the 
type  and  location  of  the  target,  an  estimate  of  the  damage  inflicted,  and 
the  firing  battery's  designation  to  indicate  what  fire  mission  was  being 
observed.  For  the  unit  receiving  the  fire,  a shell  report  is  generated  con- 
taining an  estimate  of  the  amount  of  fire  received  and  the  amount  of 
casualties  suffered. 
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AIR  OPERATIONS  MODEL.  The  air  operations  model  is  designed  to 
include  the  employment  of  air  defense  artillery,  tactical  aircraft  against 
ground  targets  in  support  of  engaged  troops  and  against  ground  targets 
behind  the  enemy  lines,  airlift  capability  for  divisional  troops,  and  organic 
helicopters  used  in  a reconnaissance  role  or  to  deliver  fire  from  the  air. 

The  effectiveness  of  the  tactical  aircraft's  ordnance  is  equated  to  the 
artillery  fire  unit.  Three  stages  of  tactical  air  alert  are  played:  No 
Alert,  Standby,  and  On -station  CAP.  Three  types  of  air  missions  are 
played,  specific  target,  armed  reconnaissance,  and  battle  support. 
Appropriate  planning  times  are  assessed  against  aircraft  when  ordered 
from  one  of  the  air  alert  stages  into  one  of  the  air  missions. 

Air  defense  artillery  kill  probabilities  are  based  on  their  rate  of 
fire,  engagement  ranges,  altitude  and  speed  of  the  aircraft. 

The  output  of  the  air  operations  model  is  a report  indicating  the 
number  of  aircraft  in  the  mission,  the  number  surviving,  and  the  result 
of  the  mission. 

GROUND  AND  AIR  SURVEILLANCE  MODELS.  To  reflect  the  division's 
surveillance  capability,  OPs,  patrols,  and  surveillance  radars  for  the 
detection  of  moving  personnel  and  vehicles  are  played  in  the  ground  sur- 
veillance model.  The  characteristics  of  the  radars  are  obtained  from 
the  results  of  field  tests. 


The  reconnaissance  and  surveillance  capabilities  of  several  air- 
borne devices  and  agencies  are  amenable  to  war  game  simulation.  For 
the  purpose  of  TACSPIEL,  however,  only  those  systems  designed  to  con- 
centrate in  the  10-km  area  immediately  beyond  the  line  of  contact  are 
played. 

Based  on  the  previous  plays  in  which  each  surveillance  mission  beyond 
10-km  from  the  LC  was  individually  played,  an  aggregate  effectiveness 
has  been  developed  for  the  surveillance  capability  in  the  zone  in  excess 
of  10  km  beyond  the  LC.  This  aggregated  deep  penetration  surveillance 
includes  information  gathered  by  air  photos,  infrared  devices  and  side- 
looking air-borne  radars. 

The  output  of  both  the  ground  and  air  surveillance  models  reflects 
the  normal  capabilities  of  each  sensor. 
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LOGISTICS  AND  VEHICLE  BREAKDOWN  MODELS.  The  next  model 
illustrates  how  TACSPIEL  was  applied  to  generate  data  to  support  analy- 
sis of  a research  question.  The  research  question  concerned  an  analysis 
of  consumption  and  resupply  in  the  ROAD  Division  of  Class  III  and  V 
Supplies.  To  generate  the  data,  a tactical  logistics  model  was  developed. 

The  model  assumed  an  infinite  stock  of  ammunition  at  the  Army 
Supply  Point.  Using  the  organic  transportation  available  in  the  division, 
the  player  was  required  to  order  up  the  ammunition  he  needed  under  a 
side  condition  that  the  fuel  for  the  divisional  units  must  be  hauled  simul- 
taneously out  of  the  same  transportation  capability. 

All  basic  loads  and  ordering  of  ammunition  were  reduced  to  one  unit, 
the  "fire  unit"  of  effect.  The  POL  consumption  rates  and  basic  loads  of 
the  various  units  were  also  reduced  to  a single  "consumption  unit"  or 
CU,  equal  to  18  gallons  of  gasoline.  Finally,  the  transport  available  to 
haul  the  basic  loads  and  resupply  Class  III  and  V was  reduced  to  a "trans- 
portation serial"  equivalent  to  7 1/2  tons  of  lift.  In  this  manner,  players 

could  requisition  ammunition,  POL,  and  transport  in  a system  of  units 
that  was  independent  of  the  detailed  tables  of  equipment  of  the  organization 
concerned. 

TACSPIELhas  undertaken  on  a trial  basis  a model  to  simulate 
vehicle  maintenance  and  mechanical  failure  of  combat  vehicles.  Vehicle 
maintenance  in  the  division  is  simulated  by  assuming  that  the  level  of 
availability  of  wheeled  vehicles  is  in  a steady  state  during  the  play  of  the 
game.  The  level  of  availability  is  assumed  to  be  80  percent  for  units 
having  five  or  more  trucks  over  one  ton  carrying  capacity.  This  20 
percent  los  s of  hauling  capacity  is  reflected  through  reduction  in  basic 
loads  of  Class  III  and  V supplies  available  to  the  player,  and  in  resupply 
capabilities. 

The  breakdown  model  has  been  developed  from  data  from  field  trials 
on  the  M60  tank  and  M113  AFC.  This  model  simulates  mechanical 
failure  of  APC,  armored  vehicles  and  SP  artillery.  During  each  interval 
in  which  these  types  of  units  move,  the  unit  is  assessed  for  breakdown. 

If  breakdown  occurs,  the  unit  effectiveness  is  degraded  5 percent.  At 
appropriate  times  during  the  game,  vehicles  repaired  at  the  divisional 
support  group  are  returned  to  the  game. 

By  adding  new  simulation  models  and  proving  them  out  TACSPIEL 
can  expect  to  increase  its  potential  to  produce  useful  data  for  research. 
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MECHANIZATION  OF  TACSPIEL.  The  method  by  which  game  data 
are  made  available  for  analysis  is  by  employing  IBM  punch  cards  as  a 
medium  of  exchange  for  the  vast  bulk  of  orders  and  reports  and  for  the 
recording  of  data.  A vocabulary  of  codes  has  been  developed  to  trans- 
mit the  game  messages  between  the  players  and  Control.  The  orders 
recognized  by  the  game  rules  and  the  assessments  are  punched  on  IBM 
cards  using  IBM  port-a-punch  holders  and  40-column  partially  preper- 
forated cards.  These  40-column  cards  are  divided  into  several  fields. 
One  format  is  used  for  player  orders  and  another  for  assessments 
(Figure  2).  These  formats  are  designed  to  include  a three-digit  order 
code  or  report  code,  the  unit's  order  of  battle,  its  coordinates,  and  all 
pertinent  information  in  the  order  or  assessment. 


The  flow  of  orders  from  the  players  to  Control,  the  assessment  of  the 
interactions  pursuant  to  the  orders,  and  the  reporting  of  the  results  to 
the  players  is  called  the  Order-Assess-Report  Cycle  (Figure  3). 


The  player -commanders  write  their  mission  orders  and  organize 
their  units  for  combat  using  overlays  and  mission  order  forms,  (Figure 
4).  The  written  orders  are  translated  into  TACSPIEL  order  codes  in  the 
ORDERS  column  of  this  form  (Figure  5).  After  coding  the  orders,  the 
orders  are  punched  on  the  40 -column  IBM  cards,  using  the  ORDER  for- 
mat. These  cards  then  go  to  Control  with  their  ground  mission  order. 


Upon  receipt  by  Control  of  the  IBM  cards,  the  data  on  these  cards 
are  transferred  to  standard  80 -column  IBM  cards  by  an  IBM  Summary 
Punch.  The  80-column  cards  are  then  used  to  prepare  a worksheet  for 
the  assessors  called  the  Unit  History  Form.  The  fdrmat  (Figure  6) 
groups  the  combat  units  with  their  initial  coded  orders  as  they  are  or- 
ganized for  combat  on  the  mission  order  to  provide  continuity  in  time 
and  to  help  organize  the  assessorls  work.  Additional  headings  (ORDer, 
ACTion,  POSition)  are  printed  to  permit  the  assessors  to  enter  interval 
by  interval  any  changes  in  orders  from  the  players  and  assessment  notes 
for  each  unit.  Enough  space  on  each  page  is  available  for  listing  units 
that  become  attached  to  an  organization  during  the  game.  When  the  first 
page  is  filled,  additional  pages  are  produced  which  may  reflect  changes 
in  the  make-up  of  the  combat  organization. 

After  the  Unit  History  Forms  have  been  prepared,  the  action  of  the 
opposing  forces  is  assessed.  Reports  generated  by  interactions  are 
punched  on  the  IBM  cards  in  the  Assessment  Format,  transferred  by 
the  IBM  Summary  Punch  to  standard  IBM  cards  containing  prepunched 
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military  English,  listed,  and  distributed  to  the  players.  For  example, 
the  output  of  an  artillery  assessment  would  use  Code  801  for  the  firing 
unit's  report  and  Code  750  for  the  observer's  report,  and  the  assessment 
by  Control  would  be  listed  from  the  IBM  cards  (Figure  7).  The  percent 
casualties  to  the  enemy  unit  and  its  order  of  battle  would  be  deleted  from 
the  player's  copy. 

The  player's  response  to  the  reports  results  in  new  orders  by  -which 
a new  Order-Assess-Report  cycle  is  generated.  Unless  the  general 
mission  of  a combat  team  is  changed,  the  mission  order  form  is  not 
required  for  transmitting  additional  orders  affecting  that  combat  team. 

By  the  use  of  the  IBM  cards  and  the  mission  order  forms,  a complete 
rapidly  accessible  record  of  the  game  is  available  for  analysis.  In 
addition,  by  the  expedient  of  reproducing  the  cards,  the  data  become 
accessible  to  any  qualified  study  outside  the  gaming  group  itself. 

SUMMARY.  To  summarize,  in  the  design  of  a war  game,  a basic 
operational  structure  of  movement,  contact,  and  battle  is  required. 

Within  this  structure  detailed  simulations  of  the  real  world  events  to  be 
studied  are  introduced  in  order  to  generate  data  to  answer  the  specific 
research  questions  of  the  military  customer. 

In  order  to  extract  the  data  to  answer  the  research  questions  rapidly 
and  efficiently,  the  TACSPIEL  war  game  has  developed  a method  which 
combines  a vocabulary  of  order  and  assessment  codes  with  IBM  cards. 
The  result  is  a compact  and  complete  game  record  for  analysis  and  a 
data  source  on  which  analytic  research  can  be  based. 
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FIGURE  1-  Tacepiel  Models 
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FIGURE  2-  Order  and  Assessment  FormatB 
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FIGURE  3-  Order- Assess- Report  Cycle 
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FIGURE  L-  Mission  Order  Form  (Abbreviated) 
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FIGURE  6-  Unit  History  Form 
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